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^5i^#^®?^iS(Calcineurin , CaN)Jll HtT^f^P^ — tft&Sf. WW 
(calmodulin, CaM)tt£ gffll. 70 80 ^fWt5fcaEtt?U& 

CaN .ffij^S^ 80 KD , eM4UE» A(61KD)*niJ11»S 
B(19KD) ^ 1 : 1 £&J&o(Klee , C B et al.» The calmodulin regulated protein 
phosphatase molecular aspects of cellular regulation , 1988 , Vol 5 , p225)„ 

ti 4 ^m^m^^immitE.), ^'tr^mm B(caNB) 

«W^iIE$g^: «FA. B -SE£#*J§. AM£{B3»&5&»«*M 
^tto CaN «£5e«tKll^4«JSM«K/^«KSfi«»*. 4r**S 

CaNA 3ES^^te«K»^I^WS'&W C *SK£m 170 
^MS^i^^'J. jfe^'J^ BSES^S^-E. CaM 
tP-^^l? CaN ^^SS^^ttW^o 

AW CaNB 3ES * 169 ttSiM-'bfMpl 6 ^ . 

%-9k^H CaM , £ fi C -5 CaM WtffllW 31% - 35% 

^JWM^ltiJSWiS^tt. CaN BMS-^CaMW^fHj^-lfaSK+a^. 
'Cfa CaM CaM ^ffit^i^^^W t'^a Jftj&ffl 



mm, m caNB &m&m^mm%ift&m.ii*<bmw2E 85 mm^&b 

^*WcSM££±§lJ, I CaNA B IS^^^^^IIeCBBH)^^! 

7Km.mmwt^^Em.^m7mm ^caN a, b -^.m^^m^ 

S^Hio (Kissinger , CRetal., Nature, 1995, 378; 641; Griffith, JP 
etal., Cell, 1995, 82: 507) 0 CaM^!w)#J^ CaNB ^ 

Hlfty^ , iBMT CaN Hvg^i^jg^— &}o g.® CaNB 3Eg#l CaM " 

^WKm^i^1irCaN^^t4o(Perrino, BAetal., J. Biol. Chem. , 1996, 
270 : 340) c 

CaN Jl^gS, rgMM^tl^. J!AA, Ail, />R, #r, 
T—^^CaM^tom&mmm, ^CaNW*ffil*}6«»&/&, -zm 

caN m b istf +a^^jfesit, u-zttjzmmjskmm^ 

CaNA 3ES0WM>F|W) (Klee, CBetal., Adv. Enzymol., 1987, 61: 

149)0 mmB wmitA m.mm.M &^®l 0 

S^*I^pT^o{SA 3ESm^0^Mo/h^H22fF^BS7K4 , CaNA, B~ 
S±^t^i!l^J, <S B 3ES1:A^P A 3ESo (ifc$M£, £#Jifc^£?£, 
1993 , 9: 240) o CaN^0^^W#^Eln^^ {t^jt-^ff^P 

^t^4 3 ^i^iiJ/L't CaN cDNA^:^,*^^^^ CaNA f 3 ^ 80^53, 
CaNAa , p , y . Aa , A0 ##J;£te#A^ 4 -^fn 10 ^ 

(10q21-q22)&fe#±, CaNB3Effii^Jg^^, g^R^— f+ CaNBSS, 
^^i r -AW2-^^fe^(2pl6-pl5)±o (Wang, MGetal., Cytogenet. Cell 



Genet., 1996, 72 : . 236). 

CaNA , B WMHft?L$&$|tfj cDNA 80 , 90 £E4X%]Wi 

*Mt#!mm&, nm%'>M a , BM3M5£i^&oM&m^T CaNA , 

BWE££:fc«fftf + W#*J*i£. »JI CaNB HKtiiiS^:, £fc 
tt£?IRtt£ffi*. A CaNB 3ESflJ^cH» *WMU5&4&$H«. 3^*^^7 
CaNB 3ESWI5ffllt3eTSstWSflB. 

caN £ t mm^it^mmmvEmmvEmj^m^m^n^m^j 
^fk506 , sfmn&A m^w^m^m, mb.bws^T'&^t 

4fc*WtfUB. W^MIf^ST NF-AT SCaNWJS*. M^iiEBJTCaN 
*Q NF-AT ^^^^fi^^^flfes^ff^ilJ^rt^CShibasaki , F et al., 
Nature, 1996, 382: 370)„ NF-AT #jf£JBBfBiga£, Sig&f 

fi^*2(IL-2)SH JS^E. IL-2 IL-2|?MJBIIIB*# 

BtfatfW.CaN £»M£i^fP^^ CaN AtS^ftKl^ 
-#'f4, «tf CaNA , B ZiaEWSEIM^T^fcW, 4> 

ft^jlft CaNA CaNA * Wifc 

X*i CaNB 3ES|E^4^fig4 , Wf^fflWffi&iE. ##JS&£W*!iay 
FK506 m FKBP-12 RZfMnm A *nK^M&-5 CaN ^HtWAiA^ B 
3E£fe7fi^fM(Li , Wetal., J. Biol. Chem., 1993, 268: 14040; 
Milan D, etal., Cell, 1994, 79: 437; Kawamura A et al., J.Biol. 
Chem., 1995, 270: 15463; Griffith, JPetal., Cell, 1995, 82: 
507),{HiA^£j&fM4 , lflfif I£ CaNA #J#-^o g mT^±iiSW#I'Jffl CaNB 
MS*»&Attrt;*££g»j&«tfft#. 3E«W#SI CaNB SE£&Bf£*/ifc 



wfa&&w&m*m&±&m^m%tmikM, Bumet ^ 1970 *m 
^^am&wttftHMaifcw- " wmfL&yiizw&MM. t zenana* 

%o FK506 , zfmnm a w#i*i?ei§, caNB wmft&&ffl®\M%m<£^m 

fi^CaN^WeTII^ffl. CaNBjlEiSW^^ftm®. A, ^, AH. 
^n£?L^$J CaNB 3E£ WfcSKJ* ?'J£l*B 1^1 . 



+ 



mm, vwa. at*, mmm&mm, tmmt^m^^rf, r% 

R/hillio-200ji^(sKAWilfi^5WS^ ioo-2000^ig/k g «/^), mm— & 

#:£#Ti£#J CaNB SESAWinTMSSK^^J: 
1 GNEASYPLEM CSHFDADEDC RLGKRFKKLD LDNSGSLSVE EFMSLPELQQ 
5 1 NPLVQRVIDI FDTDGNGEVD FKEFffiGVSQ FSVKGDKEQK LRFAFRIYDM 
1 0 1 DKDGYI SNGE LFQVLKMMVG NNLKDTQLQQ IVDKTIINAD KDGDGRISFE 
151 EFCAWGGLD IHKKMWDV 

^m.mm^m^it^wBmMm^r Rfi-gs*±«BT caNB 
m&zmm 4-7 f&, #j§w£$hrjs c on . a x5f#EauawjW*W!9fiwtfr 

EMUB, 62.5mgCaNB ^MH^^^^^'J^^ 88%..'>R{* 
rt^^&^HJ CaNB 3ESH3N*M&ft* i &IfeWii£. fi**7 CaNB 3E 

CaNBMW#rtir[W0^ffl»ja%^ B J^. i6!9fi«i> H22 JSfckJff 
*'MlMIft7K£-fe. #ttffi*'hR£lfr3Si-fc 50-83%, l^ftjiltt CaNB 
£fi&& S180 £tt0»J 57%BJl±, ^fiRfflffltk. ' ££*SJMrfi*M#. 

CaNB 3ESW'MIStt*tt^t&*^» KftttS'K ffiW^'JfiW 4- 

50 ftafi 1 'MB.&14*tt£tfc. tt^hfil. 24 /M*trt$3E— R5E£:. 

^^S^^ESfflB^TWTSttWA CaNB 114^14"^ 
**xfejfP^ifcWSfiiB±«FK*MS!l5fflWS*. #i2*r7 CaNB 



5 




CaNB 3Eg#J cDNA ^ g cDNA 3t/^(Perrino B et al., J. Biol. 

Chem., 1996, 270: 340), iiil5'3l$J: 5'- 
CCGCC ATATGGGAAATG AGGCG AGTT-3 ' 3'3I$J: 5'- 
CGCGGGATCCTCAC ACATCTACCACC A-3 ' £5 PCR frig, ^E^^h^^I^ 
tfe^cJl^PCR/^, ^ Ndel m BamHI SUZJ^, ^T 4 DNA^il^A 
pet21a3ti£^#, £ifciW£& E. coli tftt BL21(DE3)plysS fiH?^ 
«C=W»* 50jig/ml #J LB ftflggfttft, £TO^Bi&W&#, 
JqA-S- 50p.g/ml -^ft^lf «^#J TM . 37°C Sflc ^ 250rpm 

Jg#5-6/h&t, 4500rpm, 20 ^±?S, i&$E0#o 

3dfe#ij2: CaNB3£SM#^^#^^fP^ii 0 

^mmt!5MPCRrmR&mmm&^*]*®Mtti% 0 caNBM^ 

jffii^ N , C 5MSftJg@ft<J5£/5^. promega pAlter 

^jfifi^H 3 : CaNB 3ES#J$!j-&: 

1. i 1/10-1/20 #jRipAa?+«[ 

(20mmol/L tris , pH7.4 , lmmol/L EDTA , 0.2mmol/L PMSF , lmmol/L p 

2. #&*sfcfll: ®#j50^1OOX^zK^3O-4O^lt.^^l2OOOipm 
BS<k 20 ft&,fy±m . Jlfc^ CaNB 3E£Wfilte#.&#3tfin 3mmol/L CaCl 2 . 
lmmol/L p 5ft£Z.H#] 0.5Mol/LNacl /S±^5fc££II#$(20mmol/L tris , 
pH7.4 0.5mmol/L CaCl 2 lmmol/Lp 3fiS£SI. Phenel-Sepharose 
CL-4B mttfe, SfflE#W»+?ftS5fc#&5&. ft^fflUM 20mmol/L 
tris, pH7.4 , lmmol/L EGTA , 0.5mmol/L DTT tftffii, %^\^Wi^l%^^f. 
n CaNB 120mg , /^T^^&^H&fi^. 
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1. dna i^^Jiu^: & 507 ^m^mm.®., ^xmumx caNB 3es 

2. sm^iy/?: « n 5^ io -tn.mm% gneasyplrm . \£wm. 

A CaNB S » gt» giiEAfa CaNB M»n A CaNB 3EgJ^ 

3. SSfiSW: SDS-PAGE^^, i&SL% 98%.W±o 

5. /a*tfh4HfcfcjKft o 

7. ^4H^tts *SCaNA3ES- 

8. ttJR-Stt^^: CaNB 3ES***tt. zk+fclMt*:. 

5 CaNB Mfi<jfrrtin;0M£3&: 

1. H22 JfizKffF*B&?&*l&. 3£*<hR^$JUW««3&: BALB/C A s 
WL, *H4, 20±lg , fflM'>MI£#3iJ&# CaNB 3ES 10 , 100 , 
200^g/0.2ml/A/K<hll, 5t5fSS^Mlffi*r PBS 0.2mI/^/R/>R, 2 A/0 & 

lxl0 6 H22 Jg7Kflg«fflfl&. 1*0 B*&g&ft CaNB 3Egfn PBS ±t 7 A, 3S« 



XI 00% 
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19.5 ±0.76 






10|igCaNB 


24.6 ±3.35 


26% 


< 0.2 


lOO^igCaNB 


29.2 ± 1.36 


50% 


< 0.001 






r *** 










tl!l& 




18,75 0.5 






200ngCaNB 


34.25 4.6 


82.7% 


< 0.001 



2. $nv.2M.7mm, m&w&f&mfei?£!ki balb/c/mi, int, 

20±lg mm&tt lxlO 7 H22 JfiTKA^Jfi, 2 CaNB 
200^g/0.2ml/5^AR 'h §t(*£IS*fi)f H PBS 0.2ml/^/K <h H . (*fM£fi), 



*a#j ¥i^^^^^±^?iTM ^i»gg-fe^ tawafe 

*fM*& 19.0 ±1.6 

29.0 ±8.9 52.6% < 0.0 25 



3. irtsi8o gfcm&fTii&yk: msiso m^m^nLm^ 1 = 3pbs^ 

# B . *HHK $^!» g <|n 8, , m®L . 20±1 g , ^ M«&T8*I» 0.2ml(£j 
lxl0 7 *fflj&) 0 &f+;§BSfll#&L, % 4 ^gP^ilf Bf^#fiJ)^iJ«^ 
&t PBS 0.2ml/^AR'hi. o (*t J8&)*n CaNB 100^g/0.2ml/^/R/MI(^ 
3M). ^7^, /h&tjg&fti&ifc. ft¥#JftyA0:ife&l*, #ffc£. 

fltfW$iJ$= X100% 



• 



JttJ&ffl 0.25 ±0.09 1.38 ±0.66 

0.32 ±0.08 25.5% <0.1 0.59 ± 0.39 57.1% <0.01 



%ffiM 6 : CaNB ISW^^IM^^: 

M^mm, ffl 1640^#^iM5xl0 6 /ml^flfi^. #*fflS& 0.2mHfiA 96 
drL^^^^CSxlO 5 »/?L), #P A CaNB 3ES(0 , 2.5, 12.5, 62.5|tg/ml), 
37 -C, 5%-ft^^#T^#48 /hBt, 5n A 3 HdR(0.5nCi/?L)^^^# 
8-16 *J#, £H^Mt 

^m^i^i cpm 

*a«&ft- X100% 

^Hf^) cpm 



sua cp m±_^f^ ^jm____t®m 



0(*HM) 467 ±81 
2.5 |ig CaNB 375 ±25 

12.5 ng CaNB 1704 ±194 

625 tie CaNB 3041 ± 390 



3.7 < 0.001 

6.5 < 0.001 



2. CaNB aES-^W^^SJS Con. A ^^^^E^^5t^^^#^ : 
g&^&S^I^WJ 6-1 . £ 96 ?L^«4 J lPAaifl&*«[^. 



CaNBMStfJlW, &1X\A&&M%kM, W**$H§£HCon. A 5ug/ml , R_t 
GaNB 3E^W^aS Con. A WWI^ittSlf^ffl. &*Jn 

T: 





cpm ± 






o< anas ) 


158000 ±3200 






2.5 jag CaNB 


155000 ± 7000 






12.5 ngCaNB 


174000 ±5200 


10.2% 


< 0.001 


62.5 CaNB 3ES 


192000 ± 3600 


21.8% 


< 0.001 



3. CaNB mmtT$toft&mtMftRto&&*&* £^v£S#Pl«fe 
«6-l, ^96?LJ§#^ C 1 3 , JnAailB**^. 5feiOA^,»J»J Con. A . 
5ug/ml b]Wa v l(r 7 mmol/L , ^HiJP CaNB &JS^^ CaNB 3E 





cpm ± 


mi 








0 ( ) 


66400 ± 4500 










2.5 ng CaNB 3ES 


63500 ± 2800 










12.5 jig CaNB 3ES 


79300 ± 4000 




19.4% 


< 0.001 




62.5 ueCaNB 


125000 ±5100 




87.9% 


< 0.001 




^SWJ 7 : CaNB HESW'hi^A 






BALB/C 


'MR.. 


tttt, 20±lg o * 












£&5iJ(ftiJfl:) 
















0-24 /hjft 


24-48 'hfrt 


48 'h&t-l -t 


... 


iE^^Jfi 4 te(0.4mg/0.2ml/R'h £) 4 


0 


0 


0 




iE3?frJ* 20 {£(2mg/0.2ml/R'h 4 


0 


0 


0 




lESftlfi 50 l£(5mg/0.2ml/R'h 8 


0 


3 


0 
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